S3
for 5 min at room temperature, and then heated at 150 ºC for 24 h. After the reaction was cooled down to ambient temperature, it was diluted with 20 mL of CH 2 Cl 2 and filtered through a celite pad, which was then washed with 10-20 mL of CH 2 Cl 2 . The combined organic phase was concentrated under reduced pressure and the residue was purified by column chromatography on silica gel to provide the desired product.
S6

IV. Mechanism study (a) The H/D exchange experiments
The reactions were conducted by using the general procedure with (1) only 1a, (2) only 2h and (3) 
The 1 H NMR analysis showed that 11% hydrogen at the C2-position of benzothiophene was deuterated.
S7
[RhCp*Cl 2 ] 2 (2.5 mol%), AgSbF 6 (10 mol%)
The 1 H NMR analysis showed that 5% hydrogen at the C2-position of benzothiophene and 73% hydrogen at the ortho-position of the phenyl ring of acetophenone O-methyl oxime were deuterated, respectively. . DCE, 150 o C, 2h
S8 (b) Kinetic isotope experiments
Two sets of reactions were carried out in a parallel manner under the optimal conditions for only 2 h. In each case acetophenone O-methyl oxime was allowed to react with benzothiophene and 2-deuterio-benzothiophene, respectively. 3h was S9 obtained in 17% and 7% yields, respectively. KIE = 2.4.
(c) Plausible mechanism
Rh ( 5, 62.0, 126.4, 126.8, 128.4, 129.1, 129.7, 130.2, 130.6, 132.4, 137.0, 140.9, 157.8 6, 16.6, 28.7, 62.0, 126.3, 126.7, 127.9, 129.7, 129.8, 130.3, 132.2, 134.5, 141.2, 145.5, 157.8 
1-(3-(5-chlorothiophen-2-yl)biphenyl-4-yl)ethanone O-methyl oxime (3m):
Yellow oil (44.0 mg, 51% 1, 126.6, 126.8, 127.0, 127.3, 128.0, 129.0, 130.2, 130.7, 132.8, 135.8, 140.1, 140.8, 142.2, 157.5 
1-(2-(5-chlorothiophen-2-yl)-4-methoxyphenyl)ethanone O-methyl oxime (3n):
Brown oil (37.6 mg, 51% 7, 55.6, 61.9, 113.7, 115.6, 126.5, 126.8, 129.8, 130.6, 131.1, 133.6, 140.8, 157.6, 160.0 62.0, 101.7, 108.0, 114.7, 123.3, 126.3, 128.2, 131.2, 131.4, 133.6, 145.6, 148 127. 1, 127.3, 127.9, 128.2, 129.1, 129.5, 129.9, 130.4, 132.7, 133.2, 134.9, 141. = 62.6, 126.0, 126.7, 127.7, 128.3, 129.2, 129.3, 130.0, 130.2, 130.5, 131.1, 133.0, 133.8, 136.7, 140.7, 156.4 89-6.92 (m, 2H), 7.30-7.40 (m, 3H), 7.45-7.47 (m, 1H) ppm. 13 C NMR (100 MHz, CDCl 3 ): δ = 15. 9, 16.5, 62.0, 121.7, 127.8, 129.0, 129.4, 129.6, 130.3, 133.4, S15 136.8, 138.2, 142.0, 158.4 6, 62.1, 110.0, 114.3, 127.2, 129.3, 129.6, 129.9, 130.5, 130.8, 137.5, 137.8, 150.5, 156.8 1, 111.8, 114.2, 129.0, 129.2, 129.3, 129.8, 130.1, 131.4, 137.0, 143.7, 157 127.68, 127.70, 128.3, 129.2, 129.3, 129.8, 129.9, 130.5, 131.1, 133.0, 133.8, 136.7, 143.7, 156.4 5, 16.3, 52.5, 61.5, 62.2, 128.2, 129.8, 130.1, 130.8, 131.6, 132.6, 133.7, 134.7, 141.4, 148.0, 156.7, 162.2, 166 = 26.8, 62.7, 127.7, 128.5, 129.0, 129.3, 129.4, 130.0, 130.7, 131.3, 132.4, 132.9, 133.7, 136.8, 144.2, 151.0, 156.1, 190.7 6, 62.0, 122.2, 123.8, 123.9, 124.5, 124.6, 128.5, 129.1, 129.7, 130.8, 133.2, 137.4, 140.3, 140.5, 142.6, 158 6, 62.0, 118.6, 124.1, 125.4, 126.1, 128.7, 129.5, 129.9, 130.6, 131.3, 133.2, 138.3, 140.0, 142.7, 144.2, 157 2, 62.4, 107.4, 111.6, 121.7, 
